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The olive green egg cases or A SCENE ON THE SURFACE OF A FEMALE A\ GA 


oogonia have oozed out and piled 
up around the entrance to the Frontispiece 
pockets or conceptacles in_ the 
tissue of the thallus of a marine 
alga (Fucus vesiculosus), during 
its exposure to the air at ebb tide. 

Each clump. contains — several 
dozen oogonia and each of these 
when its gelatinous wall breaks 
open allows eight unfertilized eggs 
to escape into the sea. These eggs 
have only half the number of 
chromosomes characteristic of the 
other Fucus cells. By fusion with 
a similar male haploid cell (see 
below) the whole number of 
chromosomes is regained and a 
new individual begins its exist- 
ence. The union of these two 
microscopic cells, bringing  to- 
gether their complementary sets 
of chromosomes, is the essential 
feature of sexual reproduction. 
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It can perhaps be more easily > 
observed in this material than in 
any other. 
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THE SURFACE OF A MALE 
ALGA THALLUS 
(at left) 


Drops made up of masses © 
antheridia, which have oozed ot! 
of their conceptacles or pocket: 
in the tissue of the thallus of th 
sea weed. When put in sea wa 
ter, one of these orange drop 
becomes instantly a most amazin 
spectacle under the microscope 
Thousands of flagellated motik 
antherozoids escape from thel! 
antheridia cases and dart swiltl! 
about, lashing their flagellae furr 
ously. If they do nct come up0! 
an unfertilized egg they = svc! 
perish. If one does, it drills 1 
way into the protoplasm of tht 
egg, coalesces with it and a new 
individual alga begins. Magnitie 
about 40 diameters. 
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SEXUALITY IN A SEA WEED 


Davip FAIRCHILD 


N almost any seashore after a 

storm, windrows of brown sea 

weeds or Fucus may be seen 
rotting in the sun. For ages they were 
passed by unobserved by man so far 
as their life history was concerned. 
Even for a century after Malpighi and 
Grew had shown the value of the 
microscope as a means of aiding the 
eye to see, no one suspected that in 
these drying seaweeds a sight lay con- 
cealed which would change our whole 
idea of the life of marine algae and put 
them in the class of sexually propa- 
gated organisms. 

I have wondered what led Thuret— 
Gustave Adolphe Thuret, at his home 
in Antibes on the shores of the Medi- 
terranean,—to turn his attention to this 
plant. Perhaps he had noticed that the 
plants differed, that the tiny drops of 
orange colored fluid which at ebb tide 
are to be seen on certain branches of 
the thallus of Fucus vesiculosus, were 
replaced by olive green masses. on 
others, as they lay drying in the sun. 
Was it mere curiosity which led him to 
put the branches under his microscope 
to see what these appearances were? 

Perhaps many had seen these drops 
before, but it had never occurred to 
them to find out what they meant. 

There is a certain similarity between 
the quality of mind that led Thuret to 
find what the orange spots were and 
that which led Max Plank to try to 
understand why, when a body like a 
bar of iron gradually becomes hotter it 
first glows a dull red, then orange, and 
bright gold, and finally white.* 


In both instances the curiosity to ex- 
plain appearances has led to new ideas 
and new theories of wide significance. 

Think of the millions of human eyes 
that have stared at the heating metals 








— *Compton, Arthur H. 
‘une 28, 1929, p. 507. 


in forges since the bronze age without 
formulating any theory that explained 
what they saw. Think of the multi- 
tudes who have played upon the 
beaches of the world without wonder- 
ing for more than a brief moment what 
meaning had the yellow and green spots 
on the rotting kelp, and you will form 
some idea of the rarity of true scientific 
curiosity in the human race. 

Sachs remarks? that the great Naegli, 
as late as 1850, considered the red 
algae (Florideae) to be the only algae 
that were sexually differentiated and 
distinguished the rest as being without 
sexuality. 

Thuret’s observations of the orange 
and olive spots on the thallus of Mucus 
vesiculosus startled the botanists of the 
world. 

He found the spots on one frond of 
the thallus contained typical eggs which 
floated through the sea water. The 
spots from the thallus of another speci- 
men were composed of many antheridia 
which contained motile antherozoids that 
burst from their containing envelopes 
and swam swiftly about. 

When the eggs from the oogonia of 
the female specimen and the anthero- 
zoids from a male specimen were min- 
eled together in the same drop of 
water, a sexual act took place before 
his eves that was as clear and unmis- 
takable as any that had been seen in the 
animal world. 

The antherozoids, like a swarm of 
flies, enveloped the egg. A single one of 
them gained entrance into it, and there 
followed the coalescence of the nucleus 
of the antherozoid with that of the egg 
and with this act began the life of a 
pew individual Fucus plant. 

I can only compare this sight through 
the miscroscope with that other stirring 
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The corpuscular properties of light, in Die Naturwissenschaften 


+Sachs, Julius von, History of Botany, p. 208. 
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sight through the telescope of the pass- 
ing of the shadow of one of the moons 
of Jupiter across the bright face of 
that planet. 

This discovery was in the middle of 
the nineteenth century. Four years 
after Thuret’s death Flemming’ was 
able to interpret the complicated changes 
which take place when a male and a 
female nucleus meet and coalesce, and 
the combined nucleus divides. Waldeyer 
soon after invented the name “Chro- 
mosome”’ to describe the rod-like bodies 
which became visible when the nucleus 
was stained. During this epoch and 
utterly unknown to the microscopic in- 
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vestigators, Gregor Mendel, following 
the same urge of scientific curiosity 
was wondering why with “striking 
regularity the same hybrid forms of 
peas appear and reappear whenever the 
same species were crossed.” In _ ex- 
plaining these appearances he discov- 
ered the first law which guides the 
mingling of the carriers of heredity 
and there was ushered in the present 
great era of understanding, in which 
hundreds of observing minds are try- 
ing to explain the appearances of phe- 
nomena which in Thuret’s time nobody 
even saw. 


Felix Dujardin 


Discoverer of the Physical Basis of Life 


ERHAPS on account of his in- 

herent modesty Dujardin is not 
often credited with an important ad- 
vance in biology. <A viscid substance 
had been recognized as a constituent of 
living organisms as early as 1755, but 
the essential identity of this living jelly, 
“the physical basis of Life,” in all ani- 
mals and plants had not been suggested 
until Dujardin described “sarcode” and 
called attention to some of its physical 
and chemical properties in 1835.  Du- 
jardin’s conclusions were based on ob- 
servations of a number of the lower 
animals—mainly worms and_ protozoa. 
His observations were far in advance 
of earlier workers because he _ tested 
the jelly in its reaction with a number 
of chemical reagents (alcohol, nitric 
acid, etc.), which enabled him to dis- 
tinguish “‘sarcode’” from other jelly- 
like organic substances such as albumen 
and gelatine. Not until later was the 


identity of this substance in higher ani- 
mals and in plants conclusively demon- 
strated—by Max Schultze in 1861. 

Dujardin was the son of a watch- 
maker, born at Tours in 1801. He was 
trained in his father’s craft, which de- 
veloped the manual dexterity so neces- 
sary with the microscope. He turned 
to art and then to engineering before 
settling down as a zoologist, about 1834. 
The latter part of his life was spent 
as professor of zoology at the Uni- 
versity of Reims, at which place he 
died in 1860. He _ published some 
ninety-six papers on zoological subjects 
and a considerable amount of other 
material in a lighter vein. 

The portrait reproduced here was 
found in 1898, and a copy was obtained 
by the late Professor Locy, from whose 
Biology and Its Makers the portrait 
and the biographic material here pre- 
sented has been taken. 
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FEEBLEMINDEDNESS TODAY 


A Review of Some Recent 


DIOTS and imbeciles have been 

recognized from early times, but 

the present-day concept of feeble- 
mindedness is relatively new. The dis- 
covery of the moron (so named by 
H. H. Goddard in 1910, from a Greek 
word meaning foolish), was made pos- 
sible by the invention of accurate 
eraded tests of intelligence, first pub- 
lished in Paris by Alfred Binet and 
Th. Simon in 1905, and in approxi- 
mately the present form in 1908. The 
use of this Binet scale, rapidly popu- 
larized in the United States through 
the influence of Dr. Goddard and 
others, was facilitated by the contribu- 
tion of the German psychologist Wil- 
ham Stern, who turned the measure- 
ment into a relative instead of an abso- 
lute one by devising the Intelligence 
Quotient which, as the “IQ,” is a com- 
monplace of all recent writings on 
levels of intellect. 

The widespread use of these tests 
revealed that, above the level otf the 
easily recognizable idiot and imbecile 
(that is above IQ 50%, there was a great 
and previously unrecognized — border- 
land populated by individuals who had 
much less than the average amount of 
abstract intellect. One could draw an 
arbitrary line on the scale, and call all 
under this line “feebleminded.” The 
line was often drawn at 75 IQ; now 
usually at 70. 

Taking the lower and more. con- 
servative level, it has gradually tran- 
spired that about 5% of the entire 
population of the United States, of 
any age, will fall under it:'*'* that 
this immense group has less than 70% 
of the average intellect, and is there- 
fore handicapped to a marked degree 
In any undertaking where success de- 
pends on abstract reasoning or the 
manipulation of verbal symbols. 


6,000,000 Defectives 
This means that there are 6,000,000 
421 


Publications on the Subject 


persons in the United States who 
would be technically feebleminded, if a 
definition were based on the possession 
of 70% or less of the average amount 
of abstract intellect. Only 60,000, 
however, are cared for in any one year 
in institutions; and the number who 
are recognized as feebleminded by the 
public or by social workers is far short 
of six million. It follows that a large 
part of the six million must be getting 
along well enough in the population to 
be unnoticed unless they are given 
mental tests; hence it might be argued 
that by such a standard feebleminded- 
ness is not a very serious matter after 
all. 

Whether or not such an argument 
would be well-founded, it has led to a 
widespread opinion that the definition 
of feeblemindedness should be a_ so- 
cial rather than an intellectual one: or 
in other words, that the criterion 
should not be the possession of a cer- 
tain amount of abstract intellect by 
artificial test, but the inability to get 
along successfully by one’s own efforts 
among one’s own fellows. 

Such a definition possesses many 
advantages, yet it adds many difficul- 
ties to the problem, for it makes it 
still more a matter of relativity. An 
individual, by it, may be normal at 
home or on the farm but feebleminded 
if he moves to a city and goes into 
some other occupation. He may “re- 
cover” from his feeblemindedness and 
become normal again by leaving the city 
and returning to the farm. 

The resulting confusion has led to a 
continued attachment to the IQ test 
by many students (which is of course 
the only one that makes studies of in- 
heritance possible); and, worse, to a 
continual confusion between the two 
tvpes of definition, in everyday prac- 
tice. Gradually, progress is_ being 
made in keeping them distinct; and 
future developments in this field must 
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depend largely on success in dealing 
with these two ideas separately. 

This is one of the points empha- 
sized in the most recent general sur- 
vey of the subject: Social Control of 
the Mentally Deficient, by Stanley P. 
Davies of the State Charities Aid 
Association, New York.* Desirable as 
the distinction is for many reasons, it 
seems to lend itself to a most unde- 
sirable end; for if one assumes that 
feeblemindedness merely means malad- 
justment, then evidently all that is nec- 
essary is to adjust the individual better 
by changing his job or training him 
for a new job; he is no longer feeble- 
minded, and the problem of feeble- 
mindedness has disappeared,—it has 
been ‘“‘dematerialized,” a _ spiritualist 


might say, by the mere utterance of a 
potent formula. 


Are the Feebleminded Necessary ? 


Such a “solution” of the problem 
would still leave 6,000,000 mentally 
deficient people as a factor in the 
eugenic progress of the United States, 
and might tend to give some of those 
who should be concerned with them 
a smug sense of satisfaction that their 
job was done. A few enthusiasts seem 
already to be leaning over backward 
in this direction, and perhaps it is not 
unfair to Dr. Davies’ excellent book, 
to say that it is also a little out of the 
perpendicular in this respect. In his 
final chapter, “The mentally deficient 
in the social order,” he argues that the 
present differences in intelligence in 
human beings, ‘“‘symmetrically — dis- 
tributed as they are, are basic to social 
organization and make possible a_ har- 
monious social order,’ and he quotes 
with half-way approval some extreme 
pronouncements of Walter B. Pitkin, 
warning against the results of an in- 
crease in the amount of intelligence in 
the present population as tending to 
break down the whole organization of 
industry. Says Dr. Pitkin: 


Would not such a eugenic program simply 
add to our burden of discontent? Would we 
not be overwhelmed by grey hordes of neu- 
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rotics, hypochondriacs, and murderous mal 
contents? What can cause more trouble than 
a highly intelligent man who has been trained 
far beyond his opportunities? Better an 
army of morons than that! For the morons 
are at least healthy and contented. And is 
not contentment in a sound body more to be 
desired than a defeated intelligence? 


Apparently modern progress in psy- 
chology, with its demonstration of the 
correlation between good qualities, be- 
tween intelligence and health; the fact 
that intelligent people can largely make 
their own opportunities (as the moron 
can not); and the fact that producing 
more intellect will, in general, merely 
shift the mean, there being still as 
many below as above; apparently all 
such elementary facts are ignored in 
solving the nation’s eugenical prob- 
lems by this rather hysterical rhetoric. 

Apart from a number of points like 
this in which there is room for a dif- 
ference of opinion, Dr. Davies’ book 
can be recommended as the best recent 
survey of its field. 

It is paralleled interestingly, in some 
aspects, by a work just issued through 
the National Catholic Welfare Confer- 
ence. This series of four pamphlets 
on Problems of Mental Deficiency 
seems to have for its purpose a gen- 
eral outline of the field, with a view to 
guiding Roman Catholics in the adop- 
tion of practical policies. 

The separate contributions 1 
widely in value. The first,® “Inherit- 
ance of Mental Defect,” by Ulrich A. 
Hauber, professor of biology, St. Am- 
brose College, is a painstaking sum- 
mary of modern knowledge on_ the 
subject, with a wide range of citations 
and an elementary discussion of the 
principles of Mendelism. It will be 
useful to all students, in spite of many 
obvious errors: thus when Dr. Hauber 
says (p. 34) that an average ot 
modern estimates as to the amount of 
feeblemindedness due to heredity would 
place it at 25% to 35%, he might 
better have said that the amount of 


Vary 


feeblemindedness not due to heredity 
would be put at that figure by most 
that the amount due 


recent estimates: 
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Feeblemindedness Today 


to inheritance is usually estimated at 


66 to 75%. 


Eliminating the Defectives 


In answering the question that he 
puts, “Can we assist nature’s reme- 
dies?” he quotes theoretical calcula- 
tions of Gunnar Dahlberg, based on 
the assumption that 1% of a popula- 
tion is defective because of a unit fac- 


tor, and shows that “it will take 10 
generations before the percentage of 


defectives is reduced to % of 1%, and 
the subsequent rate of decrease will 
he still lower.” This is a discouraging 
way of telling the story. It is well 
known that the recessive genes can be 
bred out of a heterogeneous population 
only very slowly; but he might have 
quoted calculations of Leonard Dar- 
win’? and R. A. Fisher? which show 
that on the same unit factor basis, the 
amount of feeblemindedness in the 
population probably could be reduced 
by more than one-third in a_ single 
generation, if all the frank cases of 
feeblemindedness are prevented from 
reproduction. 

Most of the writers here reviewed 
make a good deal out of the fact that 
the exact mode of inheritance of men- 
tal deficiency is unknown. This may 
be of importance to an individual, in 
considering the outcome of a proposed 
mating; but from the point of view of 
national eugenics, surely it is_ irrele- 
vant. If mental deficiency is due to in- 
heritance at all—and no one denies 
that it is—then any program whatso- 
ever that prevents the reproduction of 
those who are mentally deficient will, 
on any theory of heredity whatsoever, 
tend to reduce the amount of mental 


deficiency in future generations. It is 
desirable to encourage much more 
study of heredity in this field; but it is 


not desirable to misrepresent the facts 
of the case. A knowledge of the de- 
tailed analysis of inheritance in any 
given instance is never necessary for 
effective eugenical action on a_ broad 
scale. 

Again, much is made of the fact 
that not al! the offspring of the feeble- 
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minded will themselves be _ feeble- 
minded. It may be said in general 
(1) that in so far as the deficiency is 
genetic in character, those who are ap- 
parently normal will often carry reces- 
sive genes that in future generations 
will again produce mental deficiency, 
hence they are eugenically not the most 
desirable stock in the community; and 
(2) if the children are normal, cer- 
tainly they will not profit by being 
brought up by feebleminded parents. 
America is not yet so hard pressed for 
population that it needs to force feeble- 
minded women into the service of child- 
bearing, taking the children away at 
birth and bringing them up in institu- 
tions. 

Good evidence as to the intelligence 
of the children of the type of woman 
who now gets into state institutions is 
rare. 


Reports made by the late Walter 
E. Fernald, superintendent of the 
Waverly (Mass.) State School are 


often quoted to fi that most of the 
offspring (many illegitimate) of their 
paroled girls were normal; but some 
experience with Dr. Fernald’s reports 
makes one doubtful about conclusions 
drawn from them, because of the un- 
satisfactory way in which the data 
are presented. 


The Offspring of Defectives 


Dr. Bernstein! cites 312 children, 
the offspring of feebleminded women 
from his own institutions. ‘One-third 
of the children came with mothers to 
the institution as nursing babies 8 of 
whom were definitely feebleminded. 
The rest were born in the institution, 
some to newly admitted pregnant girls 
and some to those returned from 
parole. Most of them were born out 
of wedlock, and so nothing was known 
of their fathers.” “At two years old, 
10% were adjudged to be defective 
(though not definitely of low grade), 
60% appeared to be normal children, 
and 30% were on the borderline.” Dr. 
Bernstein goes on fo state that “the 
of these children has _ been 


progress 











ZN 
LL) 
Y 
os 
ee 
=) 
Z. 
es 
ZN 
Z. 
oe 
& 
ea) 














THE STUPID AND THE BRILLIANT—CAN YOU TELL THEM APART? 


Figures 1 and 2 


The photographs of these twelve boys, ranging from the extraordinarily brilliant to the 
dict (ranging from IQ 171 to IQ 18), have been arranged at random. 


Can you separate 
the sheep of genius from the goats of fteeblemindedness ? 


These photographs have been 
eraded by psychologists, by “character readers and vocational 


experts,’ and by ordinary 
people, by 274 judges in all. 


Except for the three or four of lowest intelligence, the results 
obtained would have been just as satisfactory 1f the judges had chosen the pictures with their 


eves shut. The actual rating of the boys, and the average rank assigned them by inspection 


of the photographs is given on Page 431. The reader can try his luck (apparently it is 
hardly more) as an IQ detector by making own list before referring to this table. Photo- 
eraphs from Peter G. Gaskill, Norman Fenton and James P. Porter, Ohio University. From 
“The Child's Heredity,” by Paul Popence. Courtesy of Willams and Wilkins Company, 
Baltimore. 
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checked at regular periods, and the 
great majority are developing nor- 
mally.””. As in most such studies, no 
facts are given as to exact numbers, 
sexes, ages, or tests of normality. 

A recent study? made on more scien- 
tific lines deals with 25 children born 
in the Columbus (Ohio) Institution 
for the Feebleminded. The IO of the 
mothers was measured, and the chil- 
dren have been followed through five 
or ten years, with three to five tests 
each at intervals. All the facts are 
laid on the table, so that anyone can 
draw his own conclusions. Ten of the 
children are rated as normal, the rest 
show varying degrees of mental de- 
ficiency. The view that mental defi- 
ciency behaves in a general way as a 
recessive trait is borne out. Not one 
of the children is above the average. 
The general findings are just what one 
would expect if intellect of any degree 
were determined mainly by inheritance 
from the ancestors,—as in fact it is. 

In his conclusions Dr. Hauber goes 
somewhat outside the proper range of 
his study when he warns that “there 
is a tendency among scientists to over- 
look the important fact that man’s so- 
cial and spiritual activities have an in- 
fluence on his bodily well-being”; but 
accepting this as an important fact, 
does it not follow that the bodily well- 
heing of the population would be 1m- 
proved greatly if the feebleminded, 
whose ‘social and spiritual activities” 
are usually below par, could be re- 
duced in numbers? 


The Colony Plan 


The second contribution’ in this 
series, ‘‘Social care of the mentally 
deficient,” by Charles Bernstein, super- 
intendent of the Rome (New York) 
State School, is particularly disappoint- 
ing. Dr. Bernstein is widely and favor- 
ably known as the principal exponent 
of the “colony plan’ of putting feeble- 
minded individuals out in the com- 
munity for useful work, and his pam- 
phlet is largely taken up with a plea 
for the more widespread adoption of 


this plan, with an assault on the idea 
that sterilization could be a necessary 
or useful part of such a plan. He 
makes so many erroneous or unproved 
statements of the most sweeping kind 
that he is likely to do his cause more 
harm than good, however. 


“All the insane and feebleminded do 
not exceed 1 in 250 of the population,” 
he asserts (p. 9). Both these terms 
need to be defined; but if by “insane” 
one means a person who at some time 
during life will be legally committed 
to a state hospital for mental diseases, 
and if by ‘“‘feebleminded”” one means 
an individual with less than 70 IQ, 
then the two classes together exceed 
not 1 in 250, but 1 in 10 of the 
population,—a considerable difference ! 
Again, where is the evidence for the 
assertion that, ‘the death rate among 
mental defectives is more than twice 
that of mentally normal persons” (p. 
10); that there are “vast numbers 
of defectives not physically capable of 
reproduction” (p. 20); or that “the 
causes of degeneracy are largely so- 
cial” (p. 24). Such loose and wild 
affirmations are to be found on almost 
every page of the pamphlet. 

Moreover, in evaluating Dr. Bern- 
stein’s plea for more parole of the 
feebleminded (‘Those placed on parole 
are no longer an expense to the state,” 
p. 18), it is worth while to check up 
on the results he himself has achieved. 


A study!® of feebleminded individ- 
uals in Erie County, N. Y., who had 
been released from Dr. Bernstein’s in- 
stitution, in every case without. stert- 
lization, disclosed that only about 1 in 
every 20 had made a satisfactory ad- 
justment to community social life (in 
California, after sterilization, 14 out of 
every 20 make good). Many of them 
had simply drifted along in a round of 
trips from one. state clinic, court, 
agency, or institution to another, until 
the charts of their travels about 
Buffalo looked like spider-webs. In 
some cases it is asserted that it would 
actually have been cheaper for the 
community to engage a room at the 
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Hotel Statler for one of these paroled 
defectives and to keep him there for 
the rest of his life, with a _ trained 
nurse in attendance day and _ night, 
than to parole him under the actual 
circumstances when he was “no longer 
an expense to the state.” Out of 136, 
“our success seems to be summed up 
in 8 satisfactory and 11 fairly satis- 
factory though partly dependent lives, 
our failure in 43 lives marred by crimi- 
nal records, 20 lives marred by prison 
terms, many miserable poverty- -stricken 
lives, and 4 lives of prostitution.’ 


Theological Aspects 
John A. 


Ryan, professor of moral 
theology at the Catholic University of 
America, writes’? clearly and well on 
“Moral aspects of sterilization,” No. 3 
of the series. After reviewing the 
writings of various Catholics on both 
sides of the question, whether com- 
pulsory sterilization is justifiable for 
eugenic reasons, he concludes: 

The Catholic Church has made no _ pro- 
nouncement on the question. In the absence 
of an authoritative decision from that source 
and in view of the division of opinion among 
theologians, Catholics are morally free to 
adopt whichever view seems to them the 
more persuasive and reasonable. 


Dr. Ryan himself is one of the 
moral theologians who holds _ that 
sterilization is legally permissible, thus 


adding his own high authority to the 
argument which a German Catholic, 


Joseph Mayer set forth in the most 
comprehensive book!® yet written on 
human sterilization. Two prerequisites 
are named: (1) that feeblemindedness 


constitutes a real menace to the wel- 
fare of the commonwealth, and (2) 
that sterilization is, in practice, an 


effective way of dealing with it. 
These two points involve questions, 
not of moral theology, but of fact, 
based on demonstrated experience; 
hence others are much better qualified 
to answer them than Dr. Ryan, and 
would answer them quite differently, 
since he himself returns a negative to 
them. This part of his pamphlet is, 
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indeed far less clear and cogent than 
this philosophical discussion. He goes 
badly astray in trying to deal with 
Mendelism; while his opinions that the 
feebleminded are not a social menace 
and that sterilization is not a useful 
measure are entitled to the respect that 
the opinions of any eminent man 
should receive, and nothing more. An 
appeal to the facts, on a much wider 
scale than he gives, is necessary. 

The fourth of this series,'! ‘““Eugenic 
Sterilization in the Laws of the 
States,” by William F. Montavon, di- 
rector, legal department, National 
Catholic Welfare Conference, is, like 
Dr. Bernstein’s pamphlet, rather a 
piece of special pleading than a judicial 
attempt to get at the facts in an im- 
portant case. So far as he is con- 
cerned, his mind was apparently made 
up before he began to study the prob- 
lem. He gives a scrappy and _ inade- 
quate review of legislation and _litiga- 
tion, with a statement of results only 
up to 1925 (although a full statement 
of results up to 1930 has been avail- 
able for many months); and delivers 
himself of many obiter dicta which he 
certainly could not prove and which 
are undoubtedly quite contrary to fact. 
For instance (p. 17): “The rapist, the 
abuser of minors and habitual criminal, 
relieved of the serious consequences 
which follow sexual indulgence, with 
no fear of the responsibilities of par- 
enthood, when paroled, became, through 
sterilization, a serious 


more menace 
than ever to society.” If Mr. Mon- 
tavon can cite a single instance in 


which this occurred, he would be mak- 
ing a contribution to science by giving 
it. The reviewer has been seeking such 
information for 18 years and has not 
vet found the first case that justifies 
such a statement, or anything remotely 
resembling such a statement. 


Five Questions 


From the eugenic point of view, the 
problem of the feebleminded involves 


at least five questions, which should be 
answered clearly 


and on the basis of 
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adequate evidence. These are the fol- 
lowing: How many feebleminded per- 
sons are there in the community? 
What is their fecundity—will they die 
out of their own accord, or are they 
perpetuating themselves? What is the 
cause of their condition—how much of 
it is due to inheritance that cannot 
easily be changed? Are they a valu- 
able asset to the community, or more 
frequently a liability? If the latter, 
what shall we do about it? 


1. No two authorities agree on the 
amount of feeblemindedness, partly be- 
cause of lack of data, partly because 
of difference in definition. If an IO 
of 70 or less is accepted, the number 
can not be put much below 6,000,000. 
If the social criterion is accepted, Dr. 
Davies expresses (p. 6) the opinion 
that the number would be below 1,000,- 
O00. Without arguing the point here, 
these two figures may conveniently be 
taken as a range until better evidence 
is available. 


2. The fecundity of the feeble- 
minded has often been exaggerated, 
but the tendency of the writers men- 
tioned in this review lies rather toward 
underestimation. In some studies, rela- 
tively high fecundity has been found.‘ 
It would be conservative to say that 
in virtually every study reported, the 
fecundity of the feebleminded is great 
enough to perpetuate the group.'- This 
is not the case, of course, with the 
educated part of the American popula- 
tion. The intellectually inferior part of 
the population is therefore at least 
more fecund than the intellectually 
superior part of the population. This 
is about all that can be said at the 
present time, but it is enough to justify 
attention from eugenists. 


3. There is a wide range of opinion 
as to the amount of feeblemindedness 
that is based on inherited constitution, 
and all of the five writers included 
in this review are inclined (Dr. Hauber 
much the least, however) to accept 
minimum rather than maximum esti- 
mates. On this basis, they can scarcely 


succeed in believing that less than one- 
half of all feeblemindedness, or of all 
mental deficiency, is the result of 
genetic factors. The reviewer believes 
that the facts now available suggest 
two-thirds or three-fourths as nearer 
the truth; but whether the exact per- 
centage be 50, 66, or 75 is a matter 
of secondary importance. It is agreed 
that a large part—probably half or 
more—of the problem is genetic in 
character, and this is sufficient to make 
it a first-class problem of eugenics. 


Is Feeblemindedness an Asset? 


4. When one begins to enquire 
whether feeblemindedness is an asset 
or a liability to the United States, one 
encounters some strange attitudes. 
Such extremist views as those of Dr. 
Pitkin were mentioned above. All the 
writers here reviewed do their best to 
see the bright side of the picture. But 
when the best has been done—when 
the low-grade moron and the high- 
gerade imbecile have been given the 
best education for their needs that 
science can devise and money can pro- 
vide (nearly always, of course, as the 
educational system is now constituted, 
this education is given to them at the 
expense of the superior pupils, who 
receive much less individual aid than 
the mentally deficient); when the last 
taxpayer has restricted the number of 
his own children in order to pay the 
last bill, and the last pupil has gone 
out on parole under the last social 
worker, what will be the racial gain? 
Considering that progress, in a democ- 
racy, depends on the vote of the major- 
ity, will more progress be made by en- 
couraging the multiplication of morons 
or of men and women possessing at 
least the level of intellect necessary to 
graduate from coliege? 


A desire to see the level of intelli- 
gence of the American people raised 
steadily, through eugenic measures, is 
not at all incompatible with the provi- 


sion of all possible help, not to say 
justice, for existing defectives. There 
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is no antagonism between the two pro- 
posals—although a few writers seem 
determined to make one. 





Such a writer as Dr. Bernstein seems 
to take it for granted that every new 
moron (whether born in or out of 
wedlock seems to make no difference) 
is a possible asset to the United States, 
and that nothing more is needed than 
to colonize him and in due time send 
him out into the community. Indeed, 
he goes still further on other occasions 
in his enthusiasm. The moron is the 
foundation of racial improvement; he 
and not the intelligent individual is 
to be the ancestor of the Superman! 


Dr. Bernstein has associated with 
mental defectives for most of a life- 
time; he must have seen just as clearly 
as others that mental and_ physical 
defects are ordinarily associated (since, 
in the last analysis, they are one and 
the same thing); he must know, in 
moments of reflection, that his morons 
are, as a group, characterized by de- 
fective bodies just as markedly as_ by 
defective minds. Yet his zeal carries 
him to such a height as this: 


When we observe what fine physical speci- 
mens the majority of the morons are, we 
may well wonder if it may not be nature's 
plan through evolution to develop, through 
the moron, a physical man upon whom may 
be later engrafted a more highly organized 
and stable brain and nervous system than we 
have so far known and this more perfect 
physical man will not break in his various 
organs under the stress of such increased 
intellectual burden, especially with other 
morons in line of development to cater to his 
physical and labor needs.* 


Leaving out of consideration the use 
of mental deficients as root-stocks on 








which super-brains may be grafted in 
the future, does any unbiased and 
thoughtful person really doubt that 
American standards of living in almost 
every respect are dragged down by the 
presence of millions of intellectually 
subnormal, physically inferior, emo- 
tionally suggestible individuals ? 


Segregation and Sterilization 


5. If the moron—still more, of 
course, the imbecile and idiot,—is really 
more of a lability than an asset, in 
the progressive evolution of the race, 
what measures should be adopted to 
decrease the number of deficients of 
the present grades? 

It goes without saying that any mea- 
sures followed should be humane. The 
present defectives should have adequate 
protection and assistance, even if this 
be not extended to the point of en- 
couraging or even permitting their 
reproduction. 

Dr. Davies reviews in much detail 
the early enthusiasm for segregation 
of the defective. To care for the lower 
grades of deficiency, this 1s undoubtedly 
necessary, and legislatures must be 
urged to appropriate more funds for 
this purpose; but it has been found 
that most of the subnormal can find a 
place in the community, under proper 
supervision and with proper training. 
This is the keynote of the present-day 
program of the treatment of the men- 
tally deficient. 


The one point worth discussion here 
is whether such freedom in the com- 
munity is or is not inevitably to carry 
with it the freedom to reproduce. 








*This statement was made by Dr. Bernstein when he appeared before a committee of the 





New Jersey legislature to oppose a bill which would have authorized the voluntary and _ per- 
missive sterilization of some of the state’s feebleminded. He published his remarks later in 
an abbreviated form.2 They can be matched, among the writings of intelligent men, only by 
a quotation from Sir Philip Gibbs.®° Says this clever journalist, “Personally, without much 
scientific evidence beyond general observation of human iife, I think there 1s not much in this 
‘Fools will produce wise men,’ says Professor Jennings, ‘and wise men 
_.In the perfectly controlled eugenic state, entirely populated by 


eugenic business. . . 
will produce fools’. . 


healthy human animals, the cry might go up from a multitude starved of imagination and 
genius, ‘Give us back our imbeciles! 


* 99 
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Twenty-five states* now have sterili- 
zation laws on their statute books, 
which authorize the superintendents of 
their state institutions, under proper 
safeguards in selected cases, to sterilize 
patients before release, by a surgical 
operation that is simple, relatively sure, 
and does not unsex the individual or 
interfere with his life in any way 
except to prevent parenthood. 

These 25 legislatures at least, have 
accepted the principle that for the 
benefit of the defective himself, as 
well as of society, it is often better 
for him or her not to have children. 
Dr. Davies also accepts this in principle 
and in particular cases. He doubts 
whether such a policy is of any great 
general value; his doubts on this point 
would probably be less, if he had more 
first-hand observation of the results of 
sterilization in California or in any 
other state in which it is employed. 


‘ 


No Longer an Experiment 


The fact is that eugenic sterilization 
of the feebleminded is no longer an 
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experiment. With a whole generation 
of experience behind it in the United 
States; with at least 12,000 official 
sterilizations (as well as _ uncounted 
thousands in private surgical practice) ; 
it is now a matter of record. In Cali- 
fornia where since 1909 the policy has 
been followed continuously, with more 
than 7,000 operations to date, the re- 
sults have been studied exhaustively 
and made publicf so that anyone in- 
terested can form his own conclusions 
from the facts, instead of from his 
own hopes or fears. 

This experience has placed _ steriliza- 
tion in the realm of accomplished facts. 
Alike for the protection of the deficient 
individual, of his friends and relatives, 
of society, and of posterity, prevention 
of reproduction is found sometimes 
to be necessary. It is now an integral 
part of any praetical, humane = and 
far-sighted policy for dealing with the 
mentally deficient; and unwillingness of 
anyone to face this fact cannot longer 
prevent the reasonable extension of the 
measure in every civilized country. 

PAUL POPENOE. 
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Brains and Faces 


Below is given the rank according to I Q of the boys shown in figures 1 and 
2 (P. 425), together with the average assigned them by 274 judges in the original 
experiment by Gaskill, Fenton and Porter. From ‘The Child’s Heredity,” by 
Paul Popenoe. Williams and Wilkins Co., Baltimore. 1929. 








True Rank | Boy 
l H 
2 C 
3 A 
4 E 
5 B 
6 G 
7 K 
8 I 
9 D 

10 F 
11 5 
12 J 





Average Ranking 








IO | Assigned 
171 | 3 
140 | 6 
128 | 8 
119 | 2 
111 | 5 
99 | l 
71 | 4 
63 7 
55 | 9 
36 | 11 
26 10 
18 | 12 











Trouble Ahead for the U. S. D. A. 
ON OCTOBER 17, PRESIDENT HOOVER ISSUED THE FOLLOWING: 
EXECUTIVE ORDER 
Facilitating the Consideration of Applications for Plant Patents 


(No. 


I, Herbert Hoover, President of the United 
States of America, under the authority con- 
ferred upon me by act of May 23, 1930 
(Public No. 245), entitled “An act to pro- 
vide for plant patents,’ and by virtue of all 
other powers vested in me relating thereto, 
do hereby direct the Secretary of Agricul- 
ture: (1) to furnish the Commissioner of 
Patents such available information of the 


5,404 ) 


Department of Agriculture, or (2) to con- 
duct through the appropriate bureau or divi- 
sion of the department such research upon 
special problems, or (3) to detail to the 
Commissioner of Patents such officers ana 
employees of the department, as the Com- 
missioner may request for the purposes of 
carrying said act into effect. 


HERBERT HOOVER. 
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CALIFORNIA TWINS 
Figure 3 


The well known salubriousness of the California climate is claimed to be reflected in the t 

twin population of Santa Rosa, and as an example this group of at least twenty-five pairs of 
twins is cited as an index of what 7Vhe Climate will do. In a total population of 12,000 
twenty-five pairs of twins represents a twin incidence of only .002, which is considerably less 
than the two per cent that would be expected on a basis of published statistics. Granting 
that no climatic effect influenced twinning, only about a tenth of the twin population of Santa 
Rosa appears in person in this picture. Of those present at least fifteen pairs seem to be iden- 
tical, and if this ratio holds for its entire twin population, Santa Rosa may well claim the 
palm in percentage of identical twins, if not in having any unusual number of twins within 
its borders. 
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AN ANNUAL TWIN PICNIC 
Figure 4 


For several years a twin picnic has been held near Ma‘thews, 
Mecklenberg County, 
seventy-one sets of twins were present, from infants to twins well along in years, 
The custom owes 
Clarence 


attendance from 


being 
case of the old gentlemen. 
N. C€., Chamber of Commerce, Mr. 
nucleus for the picnic, as it were. 


in. which 


©. Kuester, 
From an examination of the photograph it appears that 
the incidence of identical twins is rather high, 


N. a 
that town 1s 


all the twins in 
located. Last year 
as in the 
the Charlotte, 
served as the 


its origin to the secretary of 
whose twin boys 


as in the Santa Rosa picture. Perhaps this 


is due not to any preponderence of identical twins, but is rather to be explained on psychol- 


ogical grounds, 


fraternal twins being no more like than ordinary brothers and sisters, 


neither 


the twins themselves nor their parents may have as much interest in the subject as in cases 


in which the twins are of the duplicate 


variety. 


Photographs from H. FE. Zimmerman. 


Twins and Environment 


TWINS. Heredity and 


Environment, by 
NATHANIEL J), 


Mittron Htirescu, Director of 


Research, Wayne County Clinic, Detroit. 
Pp. 159. 10 Chapters. Price, $2.00. Harvard 
University Press, Cambridge. 1930. 


HIS recent book is really an essay, 

written by one who has come 
rather late into the field of the biology 
of twins. It contains a moderate 
amount of new material, and in general 
this material is cleverly handled. 

The method used by Dr. Hirsch is 
essentially the old one of comparing 
monozygotic and dizygotic twins. Same- 
sexed twins were used throughout. To 
avoid difficulties of diagnosing the two 
kinds of twins, he selects one group of 
very similar and one of very dissimilar 


twins. Doubtful cases are thus elimi- 
nated. This is a good move. A con- 
trast between similar twins and dis- 
similar twins with respect to I. Q. 


seems to indicate that heredity is about 
six times as potent as environment 1n 


determining mental differences. Simi- 
lar twins reared together in the same 


environment are then compared with 
similar twins reared part of the time in 
different environments. This compari- 
son seemed further to emphasize the 
preponderance of heredity over en- 
vironment. The chief criticism of this 
method is that the few cases of twins 
reared in different environments are 
unconvincing as data, because in none 
of them did separation of the twins 
take place early enough to allow the 
environmental differences to be effec- 
tive. Pair 1 were separated at 13 
years, remained apart for two years, 
lived ‘togther for two years, and again 
separated for a year. Pair 2 were 
separated at 9 years and had been apart 
3 years. Pair 3 were separated at 22 
years and had been apart 11 years. 
Pair 4 were separated at 18 vears and 
had been apart 11 years. Pair 5 were 
separated at 27 years and had _ been 
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apart 3 years. In every case the for- 
mative period had largely passed before 
separation, or else the period of separa- 
tion was too short to be _ effective. 
Hence the material is of small value. 

A few cases of early and prolonged 


The Rise and 


POPULATION, by Corrapo GINI, SHIRO- 
SHI NAsu, Ropert R. Kuczynsk1, O. E. 
BAKER. Pp. IX, 312. $3. University of 
Chicago Press, Chicago, 1930. 


N this work, the published lectures 

delivered in 1929 under the auspices 
of the Harris Foundation, both the 
economic and the biological aspects of 
population growth are treated. Drs. 
Baker and Nasu deal primarily with 
the relation between population and the 
food supply and the effects of the slack- 
ening in population growth upon agri- 
culture. Dr. Kuczynski shows that the 
population of the world is unlikely soon 
to double, if ever, and that the Slavic 
peoples will soon exceed in number the 
Teutonic peoples who already exceed 
the Latins. Of especial interest to stu- 
dents of genetics, however, is Dr. Gini's 
biological explanation of this reproduc- 
tive selection and his theory of the in- 
evitable rise and fall of nations. 

Gini’s theory of the evolution of na- 
tions is essentially a theory of the 
growth and decay of civilizations. Like 
Spengler, although on different grounds, 
Gini asserts that nations pass from a 
vigorous youth through stable adult- 
hood to senescent decay. The youthful 
stage is marked by a rapid expansion of 
numbers, the final stage by a diminu- 
tion in population. This change from 
multiplication to decrease is the result 
of a gradual weakening in the “repro- 
ductive instinct.” This weakening oc- 
curs first in the upper socio-economic 
classes whose numbers must then be 
recruited in part from the lower classes. 


separation of twins, one case of Muller 
and two of Newman, are briefly de- 
scribed without special comment. 
Needless to say, this book has not 
solved the heredity versus environment 


problem. H. H. Newman. 


Fall of Nations 


Hence an inter-class circulation of the 
population sets in and increases until 
every class is marked by a weakened 
“reproductive instinct” and population 
growth ceases. This inter-class circula- 
tion is accompanied by a gradual and 
dysgenic change in the biological com- 
position of the population. Hence poli- 
tical, moral, economic, cultural, aes- 
thetic, and militaristic decay is a con- 
comitant of the decline in the birth rate. 
Finally, because of non-growth in 
population and because of the socio- 
economic decay attendant thereon, the 
nation succumbs and its population 
remnants disappear through amalgama- 
tion with aggressive, expanding peoples. 
The alleged decay of Rome is cited. 

Having presented this biological theo- 
ry of history Gini demonstrates con- 
clusively that most nations with West- 
ern Civilization are marked by non- 
growth in population and inconclusively 
that the fundamental causes of this 
non-growth consist in a weakened “re- 
productive instinct.” His conclusions 
are based on the following argument: 
First, since not more than three-fourths 
of the intellectual classes practice birth 
control, it is unreasonable to assume 
that more than half of the population 
does. Second, medical evidence indi- 
cates that in many specific instances 
extravagant living and excessive activ- 
ity have led to sterility; further that 
sterility has increased somewhat.* 
Third, that in ten different cities and 
countries where data are available, con- 








*See Hankins, F. H., “Does Advancing Civilization Involve A Decline in Natural 


Fertility,” American Journal of Sociology, May, 1930, for a comprehensive presentation of 


evidence along this line. 
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The Rise and Fall of Nations 


ceptions within the first three months 
of married life (when birth control is 
allegedly least practiced) have declined 
between one and two thirds in the 
past three decades. To this array of 
evidence he seems to add the theory 
that natural fecundity declines either 
for some unexplained reason, or be- 
cause of a kind of inbreeding within 
nations, the result of which is to inten- 
sify relatively infertile germinal strains. 

Several conclusions inevitably follow 
from the preceding argument. Efforts 
to promote artificially either a eugenic 
program or a program to raise the 
birth rate are condemned to failure. 
Since a nation’s vitality can be pre- 
served only through intermixture with 
vigorous, young stocks, many existing 
obstacles to international migration 
need to be removed. Finally, in light 
of present trends, supremacy in_ the 
world of the future will fall to the 
young white and yellow races and pos- 
sibly to the Black, Malayan, and Indian 
half-breed peoples. Slavs, Japanese, 
Chinese, Javanese, lLatin-Amer‘cans, 
and Bantus will rule in the lands of to- 
morrow. 


Is the Decline Due to Biological 
Factors? 

Fortunately, perhaps, the evidence and 
arguinents presented by Gini are by no 
means convincing. Questionnaire stud- 
ies of the sexual behavior of intellec- 
tuals have been too few and too incom- 
plete to be representative. Even admit- 
ting that there has been an increase in 
sterility, there is no evidence to the 
effect that this increase will continue. 
Inbreeding, according to Dahlberg,* is 
too infrequent in man and between too 
remotely related individuals to affect 
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perceptibly the composition of the popu- 
lation. Even assuming that inbreeding 
did affect the composition of a popula- 


tion it is reasonable to assume that 
fecundity would be strengthened as 
much as weakened. On_ biological 


grounds one would expect reproductive 
selection to work in the direction of 
increasing the relative number of fec- 
und rather than of infecund elements. 
We need to know more before we can 
admit that a decrease in the conception 
rate among newlyweds is not the 
result of contraception and of caution 
where contraceptive devices are not em- 
ployed. Present knowledge permits no 
positive statement on the relation be- 
tween heredity and reproduction. C. 
C. Hurst states that the problem is very 
complex and that “there can be no 
eugenic control of fertility and sterility 
in Man until the causes of that fer- 
tility and sterility are known.”’+ Finally 
one cannot take much refuge in pres- 
ent lack of knowledge, for neither the 
demographic history of the Brahman 
class nor that of the peoples of China 
and India describes a parabola such as 
Gini asserts to be characteristic of na- 
tions. 

In conclusion we may say that if the 
decline in the birth rate is the result of 
biological changes many nations seem 
doomed. If, on the contrary, the de- 
cline has a sociological cause then it 
can be checked. On the whole, the 
preponderance of evidence favors the 
latter set of causes. Hence, unless 
seneticists can substantiate Gini’s con- 
clusions, there is no biological basis for 
believing that the United States and 
other western countries are headed for 
the junk heap. 


JosEPpH J. SPENGLER. 





*See “Inbreeding in Man,” Genetics, Vol. 14, 1929, pp. 421-454. 
+See “Experiments in Genetics,” London, 1925, p. 527. 








A History of Science 


A HISTORY OF SCIENCE, by Wr_- 
LIAM CECIL DAMPIER DAMPIER-W HETHAM. 
2d Ed. N. Y., Macmillan. Pp. XXI: 514. 
1930. 


W vn Mr. Dampier-Whetham’s 
chronicle of the progress of 
science was published a little over a 
year ago, it had such an immediate suc- 
cess that a new issue was demanded 
within a few months. This success 
was, in one respect, well deserved. The 
author, who will be remembered by the 
readers of the JOURNAL OF HEREDITY 
as the co-writer—with his wife, both 
minus the hyphen—of Heredity and 
Society and The Family and the Na- 
tion, has an engaging style. His ex- 
position is interesting and intelligible. 
He makes science fascinating, even to 
the layman. For this reason, criticism 
of these annals is not a pleasant duty, 
particularly as the book is probably as 
good a one-volume history of science 
as there is in the English language. 
Yet the most impressive conclusion 
forced upon the professional student 
during his perusal of the work is that 
it is now impossible for any one man 
to produce a satisfactory account of 
scientific progress. One hundred years 
ago, yes! Whewell’s History of the 
Inductive Sciences is a case in point. 
A generation ago, perhaps! Merz’s 
four-volume History of European 
Thought in the Nineteenth Century 1s 
a brave attempt. Today, no! The task 
is too great. More scientific discover- 
ies of first-rate importance have been 
made during the past century than in 
the total elapsed time since men began 
to smear colored minerals on the walls 
of their cavern homes. And it is even 
harder for the Anglo-Saxon than it 
would be for others. Not because the 
Englishmen and the American are less 
intelligent than the members of other 
groups; but because ordinarily they do 
not acquire the mastery of any lan- 
guage but their own. The Hollander, 
the Swede, and the Russian have much 


more facility in this respect. Of course, 
the reviewer has no direct knowledge 
of Mr. Whetham’s language deficien- 
cies. He may be a very erudite phil- 
ologist. But, if this is so, he has en- 
gaged in writing scientific history 
rather as a recreation than as a serious 
task necessitating a broad knowledge 
and a critical ability of no mean order. 
No other conclusion can be drawn 
when one misses from the pages of a 
general scientific history all references 
to important recent mathematical con- 
tributions of the Italians and the Danes 
or to biological discoveries of the Ger- 
mans and the Russians; when one finds 
practically no mention of the significant 
advances made by Americans in gene- 
tics, psychology, and dietary chemistry. 

What ever may be said about Mr. 
Dampier-Whetham’s merits as a pen- 
man, therefore, it 1s impossible to ac- 
cept his work as a judicial, well selected 
account of world-progress in inductive 
thinking. The first half of the book, 
which carries the reader down to the 
middle of the nineteenth century, is 
fairly satisfactory, since numerous com- 
pilations were already at hand which 
could be drawn upon at will; but the 
second half, wherein a summation of 
modern science is attempted, shows a 
most woeful lack of familiarity on the 
part of the author both as to what has 
been accomplished and as to who has 
accomplished it. 


Perhaps the counsel for the defence 
would maintain that the omission of 
any discussion of modern work in 
mathematics and in chemistry indicates 
that our author did not intend to cover 
all science. If that be true, why the 
all-embracing title? At any rate, no 
such excuse avails: for modern biology 
is treated at great length, and the treat- 
ment is that of an Englishman writing 
a white book during war-time. 


The reviewer must confess that na- 


tionalistic arrogance is not obtrusive in 
Mr. Dampier-Whetham’s style; yet it 
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is true that fully one hundred citations 
are made where English scientists are 
reported as leading the advance, when, 
in reality, they were less valiantly 
marching with the rear-guard. This 
attitude is much to be deplored. The 
contributions of England’s sons to sci- 
ence have been so great that it is in- 
expedient, as well as ungenerous, to 
claim too much. It would not be par- 
ticularly exciting and would entail too 
many invidious comparisons to take up 
these matters in any greater detail. <A 
few generalizations will serve our pur- 
pose. 

There will hardly be a voice to dis- 
sent from the statement that the great- 
est biological progress during recent 
vears has been in the subdepartments 
physiology, biological chemistry, serol- 
ogy and immunology, psychology, and 
genetics. The treatment of each, if 
any, is inadequate, unbalanced, and un- 
critical. Serology and immunology are 
unmentioned. Biological chemistry and 
physiology are neglected. The reader 
is led to infer that the discovery and 
investigation of the vitamins, which 


have made a wholly new chemistry of 
nutrition, are the work of Sir Fred- 
erick Hopkins. The researches of Os- 
borne, McCollum, and Evans are un- 
noted. Psychology is considered, but 
might better have been omitted. Freud 
is neglected; Kohler and Yerkes are 
neglected; almost every one who has 
really counted in psychology is neg- 
lected. Lloyd Morgan is given the 
credit for founding an American school 
of animal psychology; and, even with 
the qualifying adjective, this is hardly 
a true statement. James and Cattell 
made American psychology a_ going 
concern. but, instead of describing 
the contributions of James, Cattell, 
Thorndyke, Terman, Yerkes, Seashore, 
and others—where there is real merit— 
Dampier-Whetham makes a most elab- 
orate and unnecessary advertisement of 
J. B. Watson. The exposition of gen- 
etics is just as bad, or perhaps worse. 
The author evidently knows nothing of 
the progress of genetics since 1910, 
when Bateson relinquished world-lead- 
ership. 
EF. M. East. 


One Aspect of Marriage 


IDEAL MARRIAGE, by Tu. H. VAN DE 
VELDE, translated by Stella Browne. Wil- 
liam Heinemann (Medical Books) Ltd. Lon- 


don. 1929, 


ARRIAGE as it is now practiced 
L is the survival of the fittest in 
the evolution of family organizations. 
It is the culmination of centuries of 
trial and error during which time other 
forms of married life have been tested 
and abandoned. The development ot 
conjugal life has been accompanied by 
an increasing understanding and evolu- 
tion of intimate sex relations—knowl- 
edge of which has passed from genera- 
tion to generation, if not intuitively, 
at least without recourse to printed 
rules and formulae. This haphazard 
method of transmitting information has 
the defect of leaving many people in 
ignorance, especially among the western 
races where prudery often passes for 


modesty, and young couples are launched 
on the matrimonial sea without ade- 
quate rules of navigation. 

Many physicians tell us that the re- 
sult of all this innocence is disillusion- 
ment and dissatisfaction, all too often 
ending in the breakup of the family. 

However that may be, divorce seems 
to be on the increase and family life 
on the decline. If adequate sex knowl- 
edge will improve matters it should be 
imparted to those whom it can be 
expected to benefit. Until now there 
has been no exhaustive treatise on the 
subject and even those physicians who 
recognized certain types of neurosis as 
resulting from sexual ineptitude had no 
large body of experience from which to 
project remedial recommendations. 

This neglected field has now been 
covered by Dr. Th. H. Van de Velde. 
a Dutch gynecologist of high repute, in 
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a textbook entitled “Ideal Marriage.” 

The title somewhat belies the scope 
of the work, which is devoted entirely 
to the science of Synousiology. This 
does not imply on the author’s part 
that marriage should be looked upon 
merely as a legal arrangement for sex 
indulgence. On the contrary he clearly 
recognizes that these matters are but a 
part, however important, of wedded life 
and plans to write two more volumes 
covering other aspects of the compan- 
ionship of the sexes. 

That a book of 323 pages could be 
devoted exclusively to this subject is a 
tribute to Dr. Van de Velde’s thorough- 
ness, and indeed so narrowly has he 
limited his field that even the use of 
contraceptives is not considered, this 
having been reserved for comprehensive 
treatment in a later work on Fertility 
and Sterility. 

Although the questions dealt with 
are the most intimate, the book con- 
tains nothing to appeal to the salacious* 
—on the contrary it removes sex from 
the realm of emotion and transfers it 
to that of the intellect. 

The book is divided into three parts 
with eighteen chapters. There is no 
index, but the table of contents is ex- 
tensive. Since physicians were the 
audience in mind there is no glossary, 
but those who can afford the American 


The Causes 


CRIME, DEGENERACY, AND IMMI- 
GRATION, by Davin A. OrEBAUGH, of the 
Chicago bar. 272 pp.; $3.00. Badger, Bos- 
ton, 1929. 


T is encouraging to find an attorney 
who takes a comprehensive view of 
the causes of crime. Mr. Orebaugh 
goes far beyond the legal aspects of 
crime and seeks for some of its causes 


price will have no difficuity with the 
vocabulary. The text is graced with a 
wealth of quotations which attest to the 
scholarly mind of the author and fur- 
ther serve to impress upon the reader 
the amount of thought that has been 
devoted to this subject during the ages. 
For the student there are anthrop- 
ological observations of great interest 


and some contributions new to medical 
science. 


On the whole, however, the book can 
be recommended only to the medical 
audience to which it was first ad- 
dressed, for after all the general public 
has no need for it and neurotics had 
best consult a specialist. Approached 
in the wrong spirit there is the possi- 
bilitv that this treatise, though increas- 
ing the reader’s knowledge, will deprive 
him of some of the very essence of life 
—romance. In fact, the author, too, 
senses this danger and sounds an appro- 
priate warning: “It is an enormous error 
to regard perfect technique in sexual in- 
tercourse as an end in itself. They who 
make this mistake will find the same 
disappointments and disillusionments. 
with this expert knowledge, as without 
it. For sexual intercourse is not an 
end in itself, but the certainly indis- 
pensable means to an end.” 

J. H. Kempton. 


of Crime 


in the biological constitution of men. 
The style of the book is good and the 
material presented is interesting. It 
could be read profitably by all persons 
who are interested in the crime situa- 
tion, for it is not encumbered with 
either biological or legal technicalities. 
Perhaps the writer overemphasizes the 
importance of heredity in the causation 





*This book is published in England and at time this Association received its copy the 
U. S. Treasury was not disposed to permit its importation. Customs officials were of the 


opinion that the subject matter was likely to be subversive of public morals. 


An exception 


was made for the copy under review though it was released only on sworn statement that it 


wculd be closely guarded and not circulated. 


It is understood, however, that Washington 


book stores have recently prominently displayed copies for sale so it may be that the custom 
service has withdrawn its objection. J. H. K. 
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but he does a service 


of degeneracy, 
in pointing to heredity as a large factor 
in producing mental abnormality, and 
in showing that such abnormalities are 
responsible for much crime. 

Some of the subjects treated are as 


follows: prevalence of crime in Amer- 
ica, degeneracy and its causes, degen- 
eracy of the press, decrease in parental 
authority and in school discipline, the 
sexiness of our day, athleticism, ine- 
briety and drug addiction, political 
corruption, disrespect for law, immi- 
gration, sterilization of defectives, birth 
control, probation and _ punishment, 
juries, the judiciary, the efficiency of 
various systems of government, etc. 
Mr. Orebaugh’s views may be briefly 
summarized as follows: Degeneracy 
is hereditary and predisposes to crime. 
The prevalence and increase of crime 
show that degeneracy is widespread 
and on the increase. The mixing of 
the old American stock with inferior 
strains from southern and eastern Eu- 
rope is a cause of this degeneracy and 
its resulting crime. To abolish crime 
we must eliminate degeneracy. Racial 
improvement furnishes the only route 
by which crime may be eliminated. As 
long as a nucleus of strong racial char- 
acter is present, there is hope of win- 
ning the war on crime. The fact that 
we seem to be degenerating like the 
ancient civilizations does not prove that 
we must inevitably suffer their final 
fate, for we are the possessors of ex- 
perience and knowledge they did not 
have—particularly knowledge of human 
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biology and genetics. Pupils in the 
grades and high schools should receive 
instruction in eugenics and in character 


building 


The process of public education de- 
mands the help of the church and of 
the home. Mr. Orebaugh is_particu- 
larly scathing in his denunciation of 
the press as an agency in upward 
social evolution. “The press itself has 
been so shot through with the virus 
of degeneracy that it cannot be relied 
upon to exert the influence which it is 
so potentially capable of giving.” For- 
tunately this does not hold true for 
all journalists; there are still left 
enough newspaper men of character to 
redirect the press into channels of pub- 
lic usefulness. The bench and the bar 
may be depended upon to assist in the 
process of social rejuvenation. They 
are hampered by their traditional con- 
servatism, but they should appreciate 
the services of science in disclosing the 
biological basis of crime. 

Other aspects of crime and _ politics 
are discussed. The jury system is a 
wholly inadequate instrument of justice. 
Democracy can be made more efficient 
if the ballot is shortened so that citi- 
zens can know more about the persons 
for whom they vote, and official re- 
sponsibility in local government can be 
centralized. Finally, it is imperative 
that our immigration restrictions be 
maintained if we are to keep the blood 
stream of America from being tainted 
by European degenerate strains. 


H. R. Hunt. 


A Scientific Morality 


THE NEW MORALITY, by Durant 
DRAKE, Professor of Philosophy at Vassar 
College. Pp. 359. Price, $2.50. The Mac- 
Millan Company. 1928. 


AID Huxley, “No nation can sur- 
vive in which immorality becomes 
the rule and not the exception.” After 
reading Dr. Drake’s realistic chapters 
on lawlessness and crime, corrupt poli- 
tics, selfish business, suppression of 


opinion, dogmatism and indoctrination, 


etc., one may well ask whether current 
morality with its dogmatism, for- 
malism, haphazardness and blindness is 
adequate for the existing situation in 
society today. Accordingly as a sub- 
stitute for the “respectable” traditional 
old morality, our author proposes the 
new, based solidly upon observation of 
the results of conduct, and aiming con- 
sciously (and rationally) to secure the 
maximum of obtainable happiness for 
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mankind. Such a conception, through 
its scientific and experimental attitude 
toward the questions involved instead 
of a blind devotion to the old au- 
thoritarian morality, is well in line 
with the constructive thought of the 
day. 

f most interest to us, however, is 
the interpretation by the author of cer- 
tain well established principles of he- 
redity and eugenics in terms of the 
new morality. This is_ reflected in 
chapters on marital failures, irrespon- 
sible parenthood, race prejudice, war, 
and moral reform. As regards mar- 
riage, the experience of the race clearly 
indicates that too few safeguards have 
surrounded it in the past, but in addi- 
tion to negative precautions, we must 
devise helps to happy matings. Edu- 
lation for parenthood should go hand 
in hand with education for marriage 
as one of the primary objectives of 
schooling, for there are many cases 
in which parenthood far from being a 
virtue, is either a piece of wanton care- 
lessness or a cruel self indulgence, and 
therefore immoral. However, the only 
remedy seems to lie in the education of 
the public to voluntary compliance with 
eugenic principles. Birth control 1s 
recognized as an ethical remedy for the 
evils growing out of over-population. 
On the other hand, married people of 
good stock ought not to be confronted 
with the fact that having children will 
mean a perilous lowering of their 
standard of living. In the author's 
opinion therefore, subsidizing the fit by 
direct state aid would be serving the 
highest good of the race. Similarly, 
he urges in effect that school boards 
shall uniformly encourage married 
women to hold positions in the schools, 
for with the improvement of working 
conditions women ought to be able to 


be wage earners and still have abund- 
ant energy left tor home life. 


The author sees no scientific evi- 
dence to indicate that the interbreed- 
ing of black and white is bad from 
the biological view-point, an opinion 
with which many will disagree. Never- 
theless, his attitude is firmly against it 
for social reasons although he insists 
that ethical considerations demand _ that 
whites and blacks should have equally 
good opportunities in every respect. In 
view of the over-population problems 
to be faced by the country, he believes 
that the moral thing to do is either to 
restrict immigration entirely, which 
would be perfectly legitimate and ra- 
tional, or to admit those who are un- 
questionably biologically superior. War 
during this period of world history in 
his estimate, means such an incalculable 
loss in forward looking thought (to 
the advantage of the weaklings and de- 
fectives left behind) as to indicate 
disarmament as the right course for 
every nation. He admits however, that 
unless antecedent pledges are made and 
disarmament is effected, it is futile to 
suppose that a pacific policy could be 
made to prevail under the excitement 
of a threatened invasion. In general, 
any sort of eugenic measures that pro- 
duce and keep a healthier race or a 
brainier race will effect morals favor- 
ably. It will be seen that there is much 
of the Dewey philosophy in this work, 
with an emphasis on the fact that we 
are gradually working out a_ better 
moral code than men have heretofore 
held, and that we can already control 
the situation to a large extent through 
adherence to the principles of eugenics 
and education, and from what we know 
of the environment. 


M. M. Grier. 
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Chromosomes, Molecules, and Other Matters— 


Some Recent French Treatises 


HE French, like the Germans, 

are more given than we are to 

publication of paper-covered vol- 
umes for the popularization of science. 
Many of these treatises are of sound 
scientific worth and of value even to 
the specialist in the field. Others are 
in a considerably lighter vein, although 
usually authoritative in character. 

Owing to the clarity of the French 
style these little books furnish delight- 
ful reading for one who wishes a 
bird’s eye view of the field covered by 
a particular volume. At the same time 
many of them, particularly in the series 
called “*Encyclopedie Scientifique,” con- 
tain trenchant and stimulating discus- 
sions of the trend of present day 
science. 

In the group hsted below* there 
are three books of direct interest to 
the geneticist, amateur or professorial. 
Of these, Rostrand’s Chromosomes, 
Artisans of Heredity and Sex is the 
most “popular” in treatment, but in- 
cludes within its pages a valuable re- 
view of recent work on determination 
of sex, sex reversal, etc. Perhaps the 
critical reader may feel that the author 
is more inclined to be impressed by 
the amazing precision with which the 
expectations of the chromosome theory 
are verified than by the incidences 
where the bearing of the facts is not 
so obvious. 

Gueynot’s volume on variation main- 
tains the high standard set by Cuénot 
and others who have published in this 
series. The subject of variation is pre- 
sented in a way that will be acceptable 


*LA VARIATION ET L’EVOLUTION, by E. Gutynotr. Tome I. La Variation, 


to the most orthodox geneticist. The 
contributions of Naudin and Mendel 
are evaluated, and emphasis is laid on 
their tremendous importance in_bring- 
ing to an end an age of loose specu- 
lation on “globular heredity,’ what is 
“more or less heredity,’ and “heredi- 
tary acquisitions.” It was this new 
viewpoint which revealed the funda- 
mental fallacy of Lamarck and Darwin 
and laid to rest the dictum of Leibnetz, 
—'"natura non facit soltus.” American 
workers may feel gratified with the 
high commendation that is paid their 
work on almost every page of this 
volume. There are also a few criti- 
cisms which may be equally appre- 
ciated. The book, incidentally, is of 
value as a reference work since it in- 
cludes a systematic survey of genetic 
studies in various phyla and orders. 
Control of mutations and results of 
X-ray studies are treated by a pioneer 
in this field. 

The third book on genetics is that 
of Blaringhem. This is essentially a 
technical treatise covering much the 
sane field as the preceding volume but 
with greater emphasis on_ botanical 
aspects of the subject. It presents the 
calculus of probability and the mathe- 
matics of genetics more fully than is 
usual in a general treatise. The author 
regards Eugenics as a_ rather “am- 
bitious” term. 

“Trophisms,”’ in the series entitled 
“Biological Problems,” appeals to one, 
not a specialist in the field, as a book 
which presents the subject in a concise 








457 pp. Encyclopédie Scientifique. Price 32 Fr. Gaston Doin & Cie., Paris. 

LES CHROMOSOMES ARTISANS DE L’HEREDITE ET DU SEXE, by Jean 
RostraAnp. 282 pp. In Le Roman de la Science Librarie Hochette. 1928. 

LA SARABANDE ETERNELLE, by Cuaries Brunoitp. Dialogues sur la Matiére. 


336 pp. (Same series as above.) 1929. 


LA QUESTION DES TROPISMS, by Maurice Rose. XIII in Les Problémes Bio- 
logiques. Les Presses Universitaires de France. 1928. 


PRINCIPLES ET FORMULES DE 


L’HEREDITE MENDELIENNE, by L. 


BLARINGHEM. 195 pp., 11 Chapters. Gauthier-Villars et Cie.. Paris. 1928. 
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and useful manner. The volume is 
especially rich in bibliographies. Its 
illustrations and diagrams are well 
chosen and easily understood. 
Finally, the “Sarabande,” dealing 
with the ever dancing electrons, is an 


Bolshevik 


SCIENCE IN SOVIET RUSSIA, by 
J. G. CrowtHer. 7s 6d. Pp. 128. Williams 
& Norgate, Ltd. London, 1930, 


Hit Russian experiment is a peren- 

nial source of interest to all Ameri- 
cans and is especially so to American 
scientists. Technical publications have 
made it apparent that science in Russia 
is in a flourishing condition, particu- 
larly those sciences related to agricul- 
ture. 

The Soviet government, although be- 
set by pressing economic difficulties, has 
supported science on a scale that puts 
our own wealthy nation to shame. 
Naturally American men of science are 
curious as to how this has been accom- 
plished. They would like to know 
whether the Russian ruling class is as 
intelligently farsighted as its friends 
proclaim. 

When, therefore, a book appears en- 
titled Science in Soviet Russia* hope is 
aroused that some of these perplexing 
questions will be answered. The hope 
is short lived, for the author spent less 
than four weeks in a tour of Russian 
scientific institutions and was unable to 
read or speak the language. The re- 
sult is more disappointing than we 
would expect were a Russian journalist, 
similarly handicapped, to undertake a 
survey of science in this country. We 
have often wondered just what sort of 
impressions visiting foreign scientists 
(especially those of the non-Latin lin- 
guistic stocks), take away from our 
centers of research. If it is anything 
like the heterogeneous hodgepodge of 
fact and fancy that Mr. Crowther 
gleaned in Russia every one concerned 
is wasting time. Evidently, however, 
Mr. Crowther is not a scientist and one 
suspects that not all of his fumbling is 


entertaining, and for the layman, il- 
luminating dialogue on the nature of 
matter and the relations of chemistry 
and physics in the light of the recent 
revolutionary discoveries. 

C. H. DANForTH. 


Science 


the result of difficulties with the lan- 
euage. There is a feeling that much of 
science in his own country (England), 
would look just like that to him. 

The Biophysical Institute in Moscow 
was found to be engaged in some 
fundamental researches of important 
practical application : 


Many experiments on the stimulation of 
sense-organs: the eye, the ear, etc.; have 
been made, and he [Prof. Lasareff] believes 
the results confirm his theory. According to 
this theory, it is possible to calculate the 
sensitivity of those parts of the brain con- 
cerned with the registration of sense impres- 
sions. The theory shows that sensitivity 
rapidly increases from birth until age twen- 
ty-one. Then it begins to decline, and dis- 
appears at about the age of one hundred 
years. Now it is possible to measure the 
brain-centers concerned with the stimulation 
of the eye by direct experiment. If the theory 
is correct, it is possible to deduce from the 
degree of sensitivity the age of the subject 
to within a year or so. People who have 
forgotten their age can have it found for 
them with that degree of accuracy. The sen- 
sitivity of the brain-centers associated with 
the ear and other similar sense-organs leads 
to similar results. People who conceal their 
age can be exposed. 


Elsewhere we find that “many new 
genera of fertile plants have been pro- 
duced” and that “research is being con- 
ducted into the discovery of plants and 
trees capable of changing the climate of 
Afghanistan.” 

Although the book is small (only 128 
pages including a two-page index with 
among other, the following references: 
Beggars, Hotel prices, Lovers, Preg- 
nancy, Rasputin, Salivary Glands, 
Queen Victoria and Windmills), the 
subject matter is poorly arranged, 


sometimes approximating running notes 
and at others being arranged by institu- 
The last forty-seven pages are 


tions. 
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devoted to an account of a trip to 
Russia, probably the very one on which 
the book is based and if so it shows 
that the author’s time during his four 
week’s visit was not spent altogether 
on a scientific excursion. 

Russian scientists who have visited 
this country in large numbers have 
created a favorable impression and 
though we must make allowances for 
the probability that these visitors were 
picked men we can be certain that sci- 
ence in Russia bears some resemblance 
to that elsewhere. 

Although we can get little direct in- 
formation as to the actual status of sci- 
ence in Soviet Russia from Mr. Crow- 
ther’s book we may be able to draw 
some inferences. If the author has ac- 
curately recorded the distribution of 
projects among the various institutions 
it is evident that in Russia as in other 


A Symposium on 


Human Biology and Racial Welfare, by 
twenty-eight contributors. Edited by E. V. 
Cowdry. N. Y. Pp. xviiit602. Paul B. 
Hoeber. 1930. 


HE purpose which the editor had 

in mind when planning this book, 
was to help break down the barriers to 
an understanding of the recent progress 
in human biology which specialization 
has raised. The volume was designed 
in part for the specialist, but was to be 
written in a_ sufficiently non-technical 
manner to provide a means for the lay 
reader to find out what is going on at 
the frontiers of biological research. 

All one should ask, therefore, is 
whether the book is wisely planned and 
authoritatively written. And, if the 
practical limitations imposed upon the 
editor are given due weight, the public 
has small cause for complaint. The 
subject matter is reasonably well dis- 
tributed, and the authors are eminent 
men. Naturally, there are grave sins 
of omission, for the subject is too 
broad to be covered in one volume. 
But the reader gets what is probably 
the best collection of essays on biology 
ever brought together under one cover. 


countries there is no super-organizing 
intelligence in control of affairs. Nor 
can we conclude that science is sup- 
ported because of the intense interest 
and concern of the Soviet officials. 
Rather the success Russian scientists 
have had in obtaining government 
funds has been due to the ability of the 
institutional directors to present their 
projects in a manner convincing to the 
communists. It may be, of course, that 
Russian science owes its support not so 
much to the persuasive talents of the 
several directors as it does to the fact 
that there are so few officials to en- 
lighten before appropriations can be 
authorized. For the answer to this and 
other questions on “Science in Soviet 
Russia” the reader will find it useless 
to consult the book of this title. 


J. H. Kempton. 


Human Biology 


The work is divided into five parts: 
physical evolution, biological evolution, 
man as an organism, the effects of en- 
vironment on the organism, and the 
trend of the future. 

Russell, in solitary grandeur, writes 
on Life in Space and Time. One some- 
how expects a little more here. Geol- 
ogy, by Daly, and the Fitness of the 
Environment, by Henderson, would 
have been appropriate. 

The second part, on human evolu- 
tion, with essays by Macallum, Greg- 
ory, Parker, Yerkes, Wheeler, and 
Hrdlicka, is more complete. It is, in 
fact, the best rounded section of the 
book. If a single essay by Fisher or 
by Wright on recent contributions to 
experimental evolution had been added, 
it would have been well-nigh perfect. 

The third subdivision, having the 
general title Man as a_ Physiological 
Unit, appears to the reviewer to be 
quite one-sided. The contributions 
which it contains are magnificent. 


Cowdry, Carrell, Cannon, Fulton, Sher- 
rington, and Wissler have certainly 
done their parts in an extraordinarily 
interesting and instructive way. But 
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man is distinguished from the lower 
animals chiefly by mind. His muscles 
and bones and blood, his simple re- 
flexes, his reproductive mechanisms, 
have much in common with his more 
lowly relatives. Moreover, the contri- 
butions of American psychologists, dur- 
ing the past generation, are outstand- 
ing. Yet psychology is unmentioned. 
The Effects of Environment are 
treated more broadly. We have Hunt- 
ington on climate, McCollum on food, 
Emerson and Phelps on public health, 
Healy on antisocial behavior, Zinsser 
and Rolleston on medical advances, 
Millikan on industry, and Dewey on 
education. It is hardly necessary to say 
that such authors are worth reading. 
Genetic investigation appears under 
the heading The Future, along with 
contributions by Pearl on the future 
growth of populations, and by Over- 
street on intentional shaping of public 
opinion. Lewis writes on the inheri- 


A Revised Edition 


EINFUHRUNG IN DIE VERER- 
BUNGSLEHRE, by Erwin Baur. 7th to 


llth completely revised edition. vii and 


478 pp. 192 figures in the text and 7 col- 
ored plates. Gebrtider Borntraeger, Berlin, 
1930. 


REVISED edition of Baur’s text- 

book of genetics is sure to receive 
a cordial welcome from all students of 
genetics, and it is too well known in 
all parts of the world to need recom- 
mendation. Some parts of the book 
have been taken over from the previous 
edition with but slight alterations. The 
first six chapters, chiefly dealing with 
modifications and the principles of 
Mendelism, and the last ones, dealing 
with evolution, animal and plant breed- 
ing, and human inheritance, on the 
whole have been retained without seri- 
ous alterations. Important changes and 
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tance of disease, Davenport on race- 
crossing, and Conklin on eugenics. 
In spite of the inclusion of these 
three admirable essays, however the 
geneticist will feel that environment 
has been overweighted and_ heredity 
slighted. It may be true that many of 
the proposals presented under the term 
eugenics are premature and impractic- 
able, and hence that Conklin said _ all 
that might well be said on the subject; 
yet genetic investigation has laid the 
foundation for a new outlook in soci- 
ology which is not narrowly eugenic in 
its aspects. Education, penology, so- 
cial relations, and immigration can only 
be treated fairly and adequately by 
scholars who have a_ background of 
genetic knowledge. Heredity plays a 
star role in these problems. To mini- 
mize the role in human welfare is a 
serious error. 
FE. M. EAst. 


of Baur’s Textbook 


additions have been made in the re- 
maining chapters. In some instances 
these changes amount only to the sub- 
stitution of one example for another 
as for instance in the seventh chapter 
where the colors of horses instead of 
those of rabbits are now used to illus- 
trate hybrids analysis. In other places 
extensive additions were needed to 
bring the earlier text up to date. 
Thus, the chapter dealing with lethals 
was considerably enlarged, there is a 
new account of chromosome transloca- 
tions, and so on. The literature list 
has been considerably extended. The 
outstanding characters of Baur’s book, 
the clarity of presentation and the well- 
balanced digest of animal and_ plant 
material, are fully maintained in this 
new edition. 
WALTER LANDAUER. 
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A CHROMOSOMAL CHIMERA IN TOBACCO 


Somatic Non-Disjunction and Doubling of Chromosomes 
in a Nicotiana Hybrid 


DontTcHo KosTOFF 


Sofia University, Bulgaria 


MONG the progeny of the back 
cross [Nicotiana glauca (n=12) 
«x N. Langsdorffii (n=9)| X 
N. Langsdorffii, plants were obtained 
that grew to all appearances quite nor- 
mally. Some of these plants were studied 
cytologically and plants with 21, 29, 30, 
and 32 somatic chromosomes were 
found (Kostoff 1930), the variability 
in the chromosome number being due 
to the irregularities occurring in the 
meiotic divisions of the Fy hybrid. One 
of the plants of this back cross, plant 
No. 81, was outstanding in its morphol- 
ogy, cytological behavior, and fertility. 
This plant grew very slowly and_be- 
gan to bloom about 3 months after 
its sister plants. Its leaves were very 
curly, juicy, and of abnormal form, 
such shapes were observed as do not 
occur normally in Nicotiana (Figs. 5 
and 6). The flowers were also very 
peculiar in appearance and smaller than 
those of the parent plants. The petals 
were usually unequal in size and often 
were formed in 4's rather than 5’s; the 
anthers were extremely small and never 
opened; the stigma was usually widely 
bifurcate with one branch as a rule 
shorter than the other. These mor- 
phological characters (Fig. 6, and Fig. 7 
below the dotted line) were not ob- 
served in the parent plants. When the 
anthers with matured pollen grains 
were opened by needle and studied in 
aceto-carmine all the grains were found 
to be abortive. Plant No. 81 was 
self sterile and when crossed with N. 
Langsdor ffi the pollen tubes reached 
the ovary and penetrated the micropyle 
but no embryos were formed, 7. e., the 
plant did not set seed after crossing 
with N Langsdor ffi either. 


- 
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A cytological study of plant No. 81 
was made. In 30 root tips examined, 
20 somatic chromosomes were found 
consistently (Fig. Ze). In one root 
tip the cells of one half of the root 
had 20 chromosomes and the other half 
had 40 chromosomes (Fig. 7b), 7. e., 
it was a chromosomal chimera. Such 
cases were occasionally observed also 
in other Nicotiana back crosses (Kost- 
off 1930). Chromosomal chimeras 
have been reported by various authors: 
viz., Lesley (1925) in tomato and 
Crepis, Hollingshead (1928) in Crepis, 
etc. The somatic divisions in plant No. 
81 were often irregular (Fig. 7d) and 
chromosomes were often observed lag- 
ging on the spindle. In 2 roots 26 
chromosomes (Fig. 7c) were found in- 
stead of 20, apparently as a result of 
somatic non-disjunction. 

About 1 month after this plant be- 
gan to bloom larger flowers (Fig. Za 
above the dotted line), very much like 
those of the mother plant (F,), were 
formed at the tops of the flowering 
branches. The anthers of these new 
flowers were larger and produced an 
abundance of pollen of which only 
about 15-20 per cent was viable. The 
stigma of this new type of flower was 
normal as in the mother plant. After 
selfing such flowers a few seeds were 
set which germinated relatively nor- 
mally, 7. e¢., the new flowers were 
partially self fertile. 

The pollen mother cells of both the 
sterile and fertile flowers were studied 
in aceto-carmine and permanent prepa- 
rations and the meiotic divisions in 
both were found to be very irregular. 
In the floral buds on the branches that 
formed sterile flowers about 20 chro- 

















PLANT NO. 81, A CHROMOSOMAL 
CHIMERA 


Figure 5 


This plant is one of a progeny of the 
backercss of a species hybrid to one of the 
parent species (Nicotiana glauca KK WN. 
Langsdorfii & N. Langsdorffit), one species 
having nine chromosomes and the other hav- 
ing twelve (glauca) as the haploid number. 
The plant is abcut fifteen weeks old. Cytol- 
ogical study showed that part of the plant 
had twenty somatic chromosomes and_ that 
other part had 40 chromosomes, and others 
26. 


LEAF AND FLOWERS FROM PLANT 
NO. 81 


Figure 6 


The flowers were peculiar in appearance, 
and of irregular development—often formed 
in four parts rather than five. The anthers 
were extremely small and never opened. 
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Kostoff: Chimera in Tobacco 






































A CHROMOSOMAL CHIMERA 
Figure 7 


(a) Flowering branches of plant No. 81. 


Above the dotted line the branches bear par- 


tially fertile flowers, below the dotted line the flowers are sterile and have twenty somatic 


chromosomes and irregular somatic divisions. (b, c, 


d and e) Cells of plant No. 81 with 40, 


26, and 20 chromosomes. (d) Illustrates irregular somatic division, with lagging. 


mosomes were counted in both plates 
together of the homceotypic metaphase. 
These chromosomes were usually dis- 
tributed thus: 10:10, 9:11, and only 
occasionally 8:12. The floral buds of 
the branches above the dotted line in 
Figure 7 which produced partially fer- 
tile flowers had about 26 chromosomes 
in both plates of the homeeotypic divi- 
sion. In a single flower bud about 40 


chromosomes were counted in_ both 
plates of the homeeotypic division. It 
was not possible to determine the 
chromosome number during the hetero- 
typic metaphase for such a definite 
phase was not found. The chromo- 
somes from diakenesis began to spread 
over the slowly forming spindle with- 
out a distinct metaphasal arrangement. 
The somatic chromosome number in the 
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ovaries of flowers on the partially fer- 
tile branches was about 26 and 40, 
corresponding to the sum of the chro- 
mosomes observed in the two meta- 
phase plates of the homceotypic division, 
though counting here was much more 
difficult than in the root tips. 

The cytological observations showed 
that somatic nondisjunctions and doub- 
ling of the somatic chromosomes had 
occurred in the roots and branches of 
plant No. 81, apparently due to the 
irregular and highly retarded somatic 
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Reuter. Pp. 484. 8 Plates. Societas Pro 
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The Finns go chromosome-conscious 
Ina big way. 
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